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PREFACE 


This  document  catalogs  Space  Shuttle  handheld  Earth  observations  photography 
acquired  during  the  Space  Transportation  System  37  (STS-37)  Mission  flown  April  5 
through  11, 1991.  The  country,  geographic  location,  general  quality,  cloud  coverage, 
and  other  descriptors  of  each  frame  are  provided.  The  catalog  is  a  product  of  the 
Flight  Science  Support  Office  at  the  National  Aeronautics  and  Space  Administration, 
Lyndon  B.  Johnson  Space  Center,  Houston,  Texas. 

The  Flight  Science  Support  Office  wishes  to  acknowledge  those  STS-37  astronauts 
who  acquired  the  photographs  cataloged  in  this  document:  Steven  R.  Nagel, 
conunander,  Kenneth  D.  Cameron,  pilot;  and  Jerome  Apt,  Linda  M.  Godwin,  and 
Jerry  L.  Ross,  mission  specialists. 


Any  reviewer  of  this  catalog  who  has  questions  or  inquiries  about  the  catalog,  the 
data  listings,  or  the  Earth  observations  program  should  contact  the  program 
manager: 


Dr.  David  E.  Pitts,  Manager 

Flight  Science  Support  Office 

Mail  Code:  SN15 

Lyndon  B.  Johnson  Space  Center 

National  Aeronautics  and  Space  Administration 

Houston,  TX  77058 

Telephone:  (713)483-5066 
FTS:  525-5066 


Inquiries  regarding  the  techniques,  cameras,  and  other  details  related  to  Earth 
observations  aboard  STS-37  should  be  forwarded  to  the  lead  mission  scientist  at  the 
address  below: 


Dr.  Michael  R.  Helfert 

Flight  Science  Support  Office 

Mail  Code:  SN15 

Lyndon  B.  Johnson  Space  Center 

National  Aeronautics  and  Space  Administration 

Houston,  TX  77058 

Telephone:  (713)  483-5333 
FTS:  525-5333 
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1.  INTRODUCTION 


1.1  EARTH  OBSERVATIONS  PHOTOGRAPHY 

In  support  of  the  acquisition  of  Earth  observations  photography  by  Shuttle 
astronauts,  the  Flight  Science  Support  Office  (FSSO)  at  the  National  Aeronautics 
and  Space  Administration,  Lyndon  B.  Johnson  Space  Center  (NASA-JSC) 
coordinates  and  trains  crews  in  Earth  and  environmental  sciences,  provides  real-time 
mission  support,  and  catalogs  the  handheld  photography.  Space  Shuttle  crews  are 
briefed  on  geological  and  environmental  phenomena  of  scientific  interest  and  on  the 
basic  techniques  used  to  acquire  photography  over  specific  sites.  During  each 
mission,  scientists  monitor  the  Earth  for  events  of  special  interest  (such  as 
hurricanes  or  other  major  storms,  floods,  ice  packs,  fires,  and  active  volcanoes),  as 
well  as  for  environmental  conditions  of  specific  interest.  Messages  to  the  Shuttle 
crew  requesting  photography  of  an  event  are  coordinated  through  Mission  Control  at 
NASA-JSC. 

Specific  mission  data  for  Space  Transportation  System  37  (STS-37)  are  listed  in 
table  1-1. 

1.2  CATALOGING  AND  INDEXING 

This  document  catalogs  Space  Shuttle  handheld  Earth  observations  photography 
acquired  during  Mission  STS-37.  The  country,  geographic  location,  general  quality, 
cloud  coverage,  and  other  descriptors  of  each  frame  are  listed  by  roll  number  and  by 
geographic  name  in  section  4,  tables  4-3  and  4-4,  respectively.  This  catalog  is  a 
product  of  the  FSSO,  Solar  System  Exploration  Division,  Space  and  Life  Sciences 
Directorate  at  NASA-JSC,  Houston,  Texas.  Support  has  been  provided  by  Lockheed 
Engineering  &  Sciences  Company,  Houston,  Texas,  under  Contract  NAS  9-17900. 

Cataloging  of  Earth-looking  photography  from  this  mission  was  accomplished  by 
R.  M.  Nelson,  K.  J.  Willis,  W.  J.  Daley,  and  F.  R.  Brumbaugh  of  Lockheed 
Engineering  &  Sciences  Company.  Additional  contributors  to  this  report  include 
V.  S.  Whitehead,  D.  L.  Amsbury,  M.  R.  Helfert,  K.  P.  Lulla,  and  D.  E. Pitts  of 
NASA-JSC,  and  L.  P.  Boedeker,  S.  G.  Ackleson,  C.  A.  Evans,  and  M.  J.  Wilkinson  of 
Lockheed  Engineering  &  Sciences  Company. 
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TABLE  1-1.-  MISSION  DATA  FOR  STS-37 


Launch: 

April  5, 1991;  1422  GMT  (10:22  a.m.  EDT);  from 
John  F.  Kennedy  Space  Center,  Florida 

Landing: 

April  11, 1991;  1355  GMT  (6:55  a.m.  PDT);  at 
Edwards  Air  Force  Base,  California 

Orbits: 

91 

Vehicle: 

Atlantis  (OV-104) 

Altitude: 

243  nmi  (445  km)  nominal 

Inclination: 

28.5“ 

Crew: 

Commander  -  Steven  R.  Nagel 

Pilot  -  Kenneth  D.  Cameron 

Mission  specialists  -  Jerome  Apt 

-  Linda  M.  Godwin 

-  Jerry  L.  Ross 
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2.  ACQUISITION  OF  EARTH  OBSERVATIONS 

PHOTOGRAPHY 

The  photography  described  in  this  catalog  was  obtained  using  three  types  of  cameras: 
Hasselblad,  Linhof,  and  Nikon  F4.  The  NASA-modified  Hasselblad  500  EL/M 
70-mm  cameras  (figure  2-1)  were  equipped  with  Zeiss  50-mm  CF  Distagon  f  4.0, 
100-mm  CF  Planar  f  3.5,  and  250-mm  CF  Sonnar  f  5.6  lenses.  Kodak  Ektachrome 
Professional  5017  [American  Standards  Association  (ASA)  64]  standard  base  film 
and  Kodak  Aerochrome  Color  Infrared  2443  (ASA  160)  film  were  used  in  the 
Hasselblad  cameras.  The  Linhof  Aero  Technika  camera  (figure  2-2)  was  equipped 
with  interchangeable  Linhof  90-mm  Super  Angulon  f  5.6  and  250-mm  Tele- Arlon 
f  5.6  lenses.  The  film  used  for  the  latter  camera  was  5-in.  Kodak  Ektachrome  QX  868 
(ASA  64),  natural  color  (5017  emulsion),  thin  base.^  The  Nikon  F4  35-mm  camera 
was  provided  with  interchangeable  35-to-70-mm  zoom,  28-mm  f  2.8,  and  20-mm  f  2.8 
autofocus  lenses.  The  film  used  in  the  Nikon  F4  was  35-mm  Kodak  Ektachrome 
Professional  5017  standard  base  film.  All  photographs  were  taken  through  the 
windows  of  the  Shuttle  Orbiter  (figure  2-3). 

Data  recording  modules  (DRM’s)  were  installed  on  the  camera  magazines.  The 
Hasselblad  and  Linhof  DRM’s  recorded  the  date,  time  to  the  nearest  second  in 
Greenwich  mean  time  (GMT),  DRM  number,  frame  number,  and  mission  number. 
These  modules  can  be  removed  by  the  crew  and  reinstalled  on  other  magazines  when 
magazines  are  flown  without  a  module.  The  DRM  on  the  Nikon  F4  camera  magazine, 
however,  recorded  only  the  day,  hour,  and  minute. 

The  date  and  time  imaged  on  each  photograph  by  the  DRM  are  used  in  conjunction 
with  orbital  mechanics  data  recorded  during  the  mission  to  compute  the  Orbiter 
nadir  position  in  latitude  and  longitude,  the  orbit,  the  altitude,  and  the  sun  elevation 
and  azimuth  for  each  camera  exposure.  The  data  for  the  Hasselblad  and  Linhof  are 
computed  for  each  second  of  time,  while  the  data  for  the  Nikon  F4  can  be  determined 
only  for  each  minute  (zero  seconds).  Consequently,  the  frames  recorded  by  the 
Nikon  F4  during  the  period  of  the  same  minute  have  the  same  data.  The  data  are 
described  further  in  section  4,  table  4-2,  and  are  listed  in  tables  4-3  and  4-4. 

QX  868  has  the  same  emulsion  as  Professional  5017  film,  except  it  is  coated  on  a 

thin  base  material  to  provide  more  frames  per  roll. 
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Figure  2-1.-  NASA-modified  Hasselblad  500  EL/M  camera. 


Figure  2-2.-  Linhof  Aero  Technika  camera. 
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Figure  2*3.*  Location  of  windows  in  the  Shuttle  Orbiter. 


3.  PHOTOGRAPHY  NUMBERING,  SOURCES,  AND 
ORDERING  PROCEDURES 


3.1  NUMBERING  OF  PHOTOGRAPHY 

Photographs  are  ordered  using  the  mission,  roll,  and  frame  niunbers  as  listed  in 
section  4,  tables  4-3  and  4-4.  For  example,  STS-37-74-51  is  the  photo-ordering 
number  for  frame  51  of  roll  74  from  Mission  STS-37. 

3.2  PHOTOGRAPHY  SOURCES  AND  ORDERING  PROCEDURES 

Earth-viewing  Shuttle  photography  may  be  obtained  from  the  following  sources: 

U.S.  Geological  Survey 
EROS  Data  Center 
Sioux  Falls,  SD  57198 

Telephone:  (605)  594-6151 

Technology  Applications  Center 
University  of  New  Mexico 
Albuquerque,  NM  87131 

Telephone:  (505)  277-3622 

Media  Services  Branch 
Still  Photography  Library 
NASA  Lyndon  B.  Johnson  Space  Center 
P.O.  Box  58425,  Mail  (Ilode  AP3 
Houston,  TX  77258 

Telephone:  (713)483-4231 

The  FSSO  recommends  that  you  visit  a  viewing  center  to  select  the  image  best 
satisfying  your  requirements  before  ordering  a  photograph.  In  addition  to  the 
sources  listed  above,  table  3-1  provides  a  list  of  viewing  centers.  The  Earth  Sciences 
Information  Center  (ESIC),  U.S.  Geological  Survey,  has  six  branches  currently 
equipped  with  Shuttle  photography  microfilm  and  catalogs.  Other  organizations 
similarly  equipped  are  the  NASA  Ames  Research  Center,  California;  the  Library  of 
Congress;  the  University  of  California  at  Santa  Barbara;  the  Lunar  and  Planetary 
Institute,  Houston;  and  the  Smithsonian  Institution.  These  centers  provide  excellent 
browse/viewing  capabilities  helpful  in  ordering  photographs. 
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TABLE  3-1.-  PHOTOGRAPHY  VIEWING  CENTERS 
[All  of  these  centers  receive  microfilm  and  catalogs.] 


NASA  -  NASA  DATA  FACILITY 
Bldg.  240,  Rm.  219  (M  S.  240-6) 

NASA  Ames  Research  Center 
Moffett  Field,  CA  94305 
(415)  604-6252 

U.S.  GOVERNMENT  -  LIBRARY  OF  CONGRESS 
Geography  &  Map  Division 
Rm.  B-01,  Library  of  Congress 
Madison  Memorial  Bldg. 

1st  and  C  Streets  SE 
Washington,  D.C.  20540 
(202)  707-6277 

UNIVERSITY  ESIC  AFFILIATE 
Map  and  Image 
Laboratory  and  Library 
University  of  California 
Santa  Barbara,  C A  93106 
(805)  893-2779/(805)  893-4049 

LUNAR  AND  PLANETARY  INSTITUTE 
Planetary  Image  Center 
3303  NASARd.  1 
Houston,  TX  77058 
(713)486-2136 

SMITHSONIAN  INSTITUTION 
Air  and  Space  Museum 
Archives  Division,  Rm.  3100 
6th  and  Independence  Ave.,  SW 
Washington,  D.C.  20560 
(202)  357-3133 

EARTH  SCIENCE  INFORMATION  CENTERS  (ESIC’S) 
U.S.  GEOLOGICAL  SURVEY 


Anchorage-ESIC 
4230  University  Dr. 

Rm.  101 

Anchorage,  AK  99508-4664 
(907)  786-701 1/FTS  (907)  271-4320 

Lakewood-ESIC 

Box  25046,  Federal  Center  (M.S.  504) 

Denver,  CO  80225 

(303)  236-5829/FTS  776-5829 

Menlo  Park-ESIC 
Rm.3128,  Bldg.  3  (M.S.  532) 

345  MiddlefieldRd. 

Menlo  Park,  CA  94025 
(415)  329-4390/FTS  459-4390 


Reston-ESIC 

507  National  Center 

Reston,  VA  22092 

(703)  648-6045/FTS  959-6045 


Rolla-ESIC 

1400  Independence  Rd. 

Rolla,MO  65401 

(314)  341-0851/FTS  759-0851 

Stennis  Space  Center-ESIC 
Bldg.  3101 

Stennis  Space  Center,  MS  39529 
(601)  688-3544/FTS  494-3544 
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4.  FILM  AND  CATALOG  LISTINGS 


A  diagram  illustrating  time  sequence  per  roll  of  film  exposed  during  Mission  STS-37 
is  presented  in  figure  4-1,  and  a  compact  photographic  summary  correlating  roll 
numbers  with  film  used  during  the  mission  is  provided  in  table  4-1. 

The  photography  is  cataloged  and  presented  in  two  listings,  with  table  4-2  providing 
an  explanation  of  the  column  headings  used  in  the  listings  in  tables  4-3  and  4-4. 

Table  4-3  is  listed  by  roll/frame  sequence,  and  table  4-4  is  listed  by  geographic  name. 

As  depicted  in  figure  4-1,  many  of  the  rolls  were  exposed  during  the  same  time  period, 
generally  over  the  same  subject  area,  often  with  different  focal  length  lenses,  and 
occasionally  with  different  t}rpes  of  Him.  Therefore,  a  user  can  easily  search  table  4-3 
or  4-4  either  to  correlate  different  focal  length  photography  taken  at  approximately 
the  same  time  over  the  same  subject  or  to  compare  natural  color  with  color  infrared 
film. 
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TABLE  4-1.-  PHOTOGRAPHIC  SUMMARY 
FOR  MISSION  STS-37 


ROLL 

NUMBERS 

TYPE  OF 

FILM 

COMMENTS 

HASSELBLAD  CAMERAS  WITH  DRM 

71-86 

93-99 

Kodak  natural  color 
Ektachrome  Professional  5017, 
ASA  64,  standard  base 

Rolls  84, 94. 
and  96  had  no 
time  data. 

87-92 

Kodak  Aerochrome  Color 
Infrared  2443,  ASA  160 

LINHOF  CAMERA  WITH  DRM 

151-153 

Kodak  natural  color 
Ektachrome  QX  868  (5017 
emulsion),  ASA  64,  thin  base 

NIKON  F4  CAMERA  WITH  DRM 

8-10, 

12-16, 
38-42, 
44-46,  56 

Kodak  natural  color 
Ektachrome  Professional  5017, 
ASA  64,  standard  base 

Only  frames 
with  Earth 
observations 
were  plotted. 

N OTE:  Of  the  total  4486  frames  of  Hasselblad,  Li nhof,  and 
Nikon  photography  acquired  during  Mission  STS-37, 
4283  frames  were  Earth  viewing. 


4-2 


wS  mS  «  « 


ii:!*!  ,1  I  I 


ii  ii  ;  U  3 


aS  s  3 

i  j  |3  *3 


S 

i!«3-’  . 

35  35,1  5  ,  -  - 

B%UM  I 

m  :< 

,1  °  ■  n 

15  ® 


11 

ii  ii  i 

-  ETI 


1 

•  1  1 

-.1 


I  ^  i 

I  o : 

<  iS  O 

i  I! 

ii§li 

<SeVI  ^  ^ 

2m  O  < 
<<  Q  2 


gj  1  ai 

n  i^2^.  jis 
D  ra  is  5^  a  ,3  a5 


*- 

g 

»  AT 


1  3 
s3  «•< 

5<  •ig 

UU 


APRIL  1991 

Mission  STS*37  time  sequence  per  roll  of  film. 


TABLE  4-2.-  EXPLANATION  OF  COLUMN  HEADINGS  USED 

IN  TABLES  4-3  AND  4-4 


Number  assigned  to  each  roll  of 
filin 


Frame  number  for  the  photograph 

GEOGRAPHIC  NAME 

Usually  the  country  where  the 
center  point  of  the  photograph  is 
located;  may  also  be  the  name  of  an 
island  chain,  ocean,  sea,  or  a  single 
island  if  that  is  the  only  land  in  Uie 
photograph 

FEATURE 

Feature  of  interest  within  the 
photograph  (e.g.,  name  of  a  specific 
landform,  cloud  pattern,  etc.) 

CENTER  LAT,  LON 
Latitude  and  longitude, 
determined  to  the  nearest  tenth  to 
full  degree,  of  the  center  point  of 
the  photograph 

NADIR  LAT,  LON 

Coordinates,  determined  to  the 
nearest  tenth  of  a  de^ee,  of  the 
point  directly  beneath  the 
spacecraft 

CC 

Percentage  of  cloud  cover 


Tilt  of  the  camera  from  Shuttle  _ _ 

nadir:  SUN  EL 

HO  -  High  oblique  (includes  the  Sun  elevation  angle  at  Shuttle  nadir 
horizon  (measured  from  horizontal) 

LO  -  Low  oblique 

NV  -  Near  vertical  OR 

Orbit  number 


FL 

Focal  length  of  lens  used: 

Hasselblad  -  50  mm,  100  mm,  250  mm 
Linhof  -  90  mm,  250  mm 
Nikon  F4  -  35-to-70-mmzoom, 

28  mm,  20  mm 


Photographic  exposure: 
O  -  Overexposed 
N  -  Normal  exposure 
U  -  Underexposed 
F  -  Unsharp  focus 


Possibility  of  a  stereopair,  either  adjacent 
frames  or  frames  relatively  near  on  tJ^e 
same  roll  of  film: 

N  -  No 
Y  -  Yes 

DATE 

Year,  month,  and  day  the  photograph 
was  taken 

GMT 

Greenwich  mean  time  of  photographic 
acquisition 


Shuttle  altitude  in  nautical  miles 
SUN  AZ 

At  the  Shuttle  nadir,  the  horizontal  angle 
(azimuth)  measured  from  north  clockwise 
to  the  Sun 


TABLE  4-3.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  ROLL  AND  FRAME 
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TABLE  4-3..  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  ROLL  AND  FRAME  (Continued) 

CEMTEft  NADIR  SUM 

FR  GE06RAPHIC  NAME _ FEATURE _ LAT  LOM  LAT  LOW  CC  TL  FL  E  S  DATE  GMT  At  AZ  EL 

37  BRAZIL  TRES  MARIAS  RESERVOIR  19. OS  46. OM  21. 2S  41. 2W  60  LO  36  N  N  19910410  180462  246  296  33 
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TABLE  4-3.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  ROLL  AND  FRAME  (Continued) 
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31  GUYANA  BERBICE  RIVER  MOUTH  6.SN  57. SW  8.3N  57. 4W  35  LO  250  N  N  19910406  171356  244  265  69 
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TABLE  4-3.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  ROLL  AND  FRAME  (Continued) 

CENTER  NADIR  .,SUN  . 

FR  GEOGRAPHIC  NAME _ FEATURE _ LAT  LON  LAT  LON  CC  TL  FL  E  S  DATE  GMT  AL  AZ  EL 

12  NIGERIA  SOKOTO  AREA  13. 3N  5.4E  14. 4N  6.2E  0  LO  250  N  N  19910408  111318  246  140  80 
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4-101 


TABLE  4-3.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  ROLL  AND  FRAME  (Continued) 
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TABLE  4-3.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  ROLL  AND  FRAME  (Continued) 
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TABLE  4-3.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  ROLL  AND  FRAME  (Continued) 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 

CENTER  NADIR  SUN 

FR  GEOGRAPHIC  NAME _ FEATURE _ LAT  LOW  LAT  LON  CC  TL  FL  E  S  DATE  GMT  AL  AZ  EL  0 
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TABLE  4-4..  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  rContinued) 

CENTER  NAdTr  .,SUN  ,  “ 

FR  GEOGRAPHIC  NAME _ FEATURE _ lAT  LON  LAT  LON  CC  TL  FL  E  S  DATE  GMT  AL  AZ  EL  0 

91  KUWAIT  FAYLAKA  I. -KUWAIT  FIRES  29. SN  46. 5E  26. 4N  47. 9E  0  LO  250  N  Y  19910407  052403  246  103  36  2 
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LIBYA  EL  HARUJ  EL  ASWAO  PLAT.  26. ON  16. OE  23. IN  12. 3E  0  HO  35  N  N  19910410  081700  246 

LIBYA  MARZUQ  DESERT  25. ON  13. OE  22. 8N  13. 2E  0  LO  35  N  N  19910410  081714  246 

LIBYA  REBIANA  SAND  SEA  24. ON  21. OE  21. 5N  17. IE  15  LO  35  N  N  19910410  081818  246 

LIBYA  AREA  N.  OF  TIBESTI  MTNS.  24. ON  18. OE  23. 6N  12. 4E  0  LO  35  N  N  19910411  073845  246 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 

CENTER  NADIR  SUN  “ 

FR  GEOGRAPHIC  NAME _ FEATURE _ LAT  LON  LAT  LON  CC  TL  FL  E  S  DATE  GMT  AL  AZ  EL  OR 

12  LIBYA  BLACK  HARUJ.REBIANA  SAND  25. SN  21. OE  26. 3N  15. 4E  0  LO  250  N  N  19910406  091337  246  123  57  13 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 

CENTER  NADIR  ,,SUN  " 

FR  GEOGRAPHIC  NAME _ FEATURE _ LAT  LON  LAT  LON  CC  TL  Ft  E  S  DATE  GMT  AL  AZ  EL  0 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 

CENTER  NADIR  ,SUN  ,  “ 

FR  GEOGRAPHIC  NAME _ FEATURE _ LAT  LON  LAT  LON  CC  TL  FL  E  S  DATE  GMT  AL  AZ  EL  0 

9  MALDIVES  ATOLLS  3.4N  73. 2E  3. ON  69. 6E  10  NV  250  N  N  19910406  092911  243  275  58  1 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  ^AME  (Continued) 
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TABLE  4-4..  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 

CENTER  NADIR 

FR  6E0GRAPHIC  MAKE _ FEATURE _ LAT  LON  CAT  LON  CC  TL  FL  E  S  DATE  6MT  AL  AZ  EL  OR 

14  MAURITANIA  AOUKER  BASIN/NORTH  RIM  18. ON  8.SW  20. 4N  6.8W  0  LO  100  N  Y  10010400  103040  246  110  50  60 

10  MAURITANIA  MALICHIGOANE  DUNES  20. ON  14. 5W  0  LO  250  N  Y 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 
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TABLE  4-4..  STS-S?  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 

CENTER  NADIR  TsuiT  " 

FR  GEOGRAPHIC  NAME  FEATURE  LAT  LON  LAT  LON  CC  TL  FL  E  S  DATE  GMT  AL  AZ  EL  0 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 

CENTER  NADIR  ~  SUN 

FR  GEOGRAPHIC  NAME _ FEATURE _ LAT  LON  LAT  LON  CC  TL  FL  E  S  DATE  GMT  AL  AZ  EL  0 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 

CENTER  NADIR  SUN 

FR  GEOGRAPHIC  NAME _ FEATURE _ LAT  LOW  LAT  LON  CC  TL  FL  E  S  DATE  GMT  AL  AZ  EL  0 

72  NICARAGUA  L.  NICARAGUA,  OMETEPE  V.  11. 6N  85. 10. 9N  86. IW  20  NV  250  N  N  19910406  184553  244  253  74  1 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 
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TABLE  4-4.-  STS-S?  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 

CENTER  NADIR  SUN 

GEOGRAPHIC  MME _ FEATURE _ LAT  lOW  LAT  LOW  CC  TL  FI  E  S  DATE  GMT  At  AZ  EL  0 

19  NIGERIA  NW.OF  KANO  13. ON  8.0E  13. 6N  8.0E  0  LO  250  N  N  19010408  111351  246  147  82  4! 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 
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TABLE  4-4.-  STS-37  HANDHELD  PHOTOGRAPHY  SORTED  BY  GEOGRAPHIC  NAME  (Continued) 
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■It _ _ 

CENTER  NADIR  SUN 

FR  6E06RAPHIC  NAME _ FEATURE _ LAT  LOW  LAT  LOM  CC  TL  FI  E  S  DATE  GMT  AL  AZ  EL  0 

10  USA-AZ  L.  MEAD,  GRAND  CANYON  35. 5N  114. OW  28. IN  110. 8W  0  HO  250  N  N  19910409  150221  244  94  24  6 
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